


A
’J/Caﬁu
Sledb | 6)9“ 9 );9.».015 (o PR K
S0 Sigh 0g,S

Al olil )5 el Ll

MR ooy jl solaw! b o gl (g yloww punils

Sk o yo3 oled!

Laca!, SLiw!
olg 51 e 50

Pl S ey 450

WAY eg



o9 Ll o ilo

leMb | tS)BL;'é 9 ):smlf (SIS0 PR ] K
S Fuan Sigh 09,5

AV NFVF 1 g2l o)lods dy (g yahiio ywontd y3y pled] wils byl (guwlicds )5 aol Ll
MR gbosls 51 oolisw! b g ol (6 yloms (i 1ylgie s

Ayl bl )5 Sy A3l Cys 9 ) (oamasi auwS awgd AY/V/YE & b 50

8,5 1,8 Wiy oyge Jle ax o by syl oyee




s
»e
s/
»
T A o SR
U‘(‘&/(”‘J{(D‘UCUW/JUL'TJUKA’%!"/'J&L
. Ly
(u//ul/)zﬁb/.«‘ 022 dP
v ¥ . ’
(/)L/’ U KKJA/' ob{d//’ -
. °® L4 ®w e
//.,.n e / . M) / ' s ../ o /
.K}fﬁ'ruv'/uut/u’/du’w/lu’io/’{}‘.;ﬂ(’/l@u}_,)/)r’/l;f)
» M ) v » ? ‘ 2
w . . .
ﬁd&/ﬁébﬁ)/;&(:yuﬂu/‘/y!
. “‘V/‘ . /' & / '/ - g ,."" . . . / / -~
A A (/ (’ ¥y w;u//ﬁuu;@ (/ LNt s A ($90370)
w e » . » . o . -
' w . - y - / N N / » pops wt e o,
_"r"“’/)./')'/d'u,vj/vdb/z,u’/oﬁ/'/ijcjldH'/&f//MyJ?{)JUU 1P A 6T 27, 0007 501
» . v ow "y e .

ATl 1
(/ 0]



ol

e o181 )5 jae ilides slaidn a5 Sl (5355 50 (530 WS Sy pans) (5 Lo

waede JolS j5b 4 (5 5le cnl 4 Ml (Lol e aigd oo St s SouSe b bl o ol &
OF pdle Sl S e 5lon (nl s ae3ead L Ll o lai sg2s ()T sl (ol Loy 5 0053
e ol ol sl 5L g aS e o Wyl SogS oS g loix] sl Lo o a8l Sgups
sl 45T 0los S Gl diey (l o Slidod plowl I ey GlEe 398 o0 6 2 Sl (5 5bon
OUT 5 golass g alosl adge 4 oyl lews (] 350 y0 ciSuily Slaladl ST Ll o las ek Lo o
3 eyl Srlom arid Wgd 1055 (Jle OMeasd I (S g Wgp (ole e 4y SlgS o0
oaeds lp nlpln sl (Sen 2b (G2 g leb0 Sl )1 o] slaailis g 5l e g g
S eal i siae poloal glyl 5l (S 09h esliiul (g5ae slaosls 5l aS cunl 2y (55ken 0
Iy 30 Olwj> plod 45 aoo oo |y el (ol Lo 4y Waosls ol ol oo (MRI) cubline oyouis
45 ol e 1) sl ol maile 5 gl ool g5l sloolannl b oS (o) 2

RS andeid gl oo oolaiul Sl slaaslis sl Leas

o Wi Jlo g pllo 09,5 99 50 pglad Ganaiws Gl IS 97l abbl crl o

palai (o3lo i i 5l e ez )l ol jo el ol LI MRI glaools 51 eolasiwl b sl
5 LT bl sl caga (slad G as aoosls Jla! 5 egdle PCA o ,6501 51 oolawl L MRI
ooliiwl 0590 (Shg leie 4 wodls (59, PCA Jlasl 5l Jol> sla 25,5 05 oo 00ls als
= or3l bl Ui 5l i 63 SSE b sl Sy alolid sl p aalsl jo 05,8 o )8
g sla g, 5l oslaial b Yl (6,3 e b sla Sy Sl ) Gy 0580 ooliiul
roleal ganaiws gl K0 S o 2o o )18 e b pdle 09,5 90 51 SO0 1) aosls

) 5 poal Joe cpl.Canl oals ploxil pglar guiaadad Jos doosls 531, yin 0 odle MRI



Sl Laools (65 uS15 ool yisw laslsl jo .0iS oo o (6 S > g dtw 00le idu g0 4
avadb fpais 5l gdod ol (0 0eh oo oslatll (gaiaies Coledye g Sy ol g 2l Sl

il e 1AF (e (g ymnS oslo 5l ooliiul) ags bg, , 5 LVE (rgad JS 5 oolicel)

b Lo &9 0l (6510 3 3 g



C,Lg.L,g, 31 T it Yo Cond

—00la 3l oola sl Ly gl (6 5low Landeis" (6 5k o ygr pledl g lgy ST e )
AKT 2014« zils g Sledlbl 6,518 il o5 o 'MR (sl

ools )| oolaz_wl l; [“"““"5‘ LS)LM ua.;..?c.wa "(5)5.'4‘4.4@ W)?’ ﬁLe(” 9 ul;y ).,.5‘ ksl'c_Y

. CCIT 2014



oo
KR i gl (6 Lo 0 (glAonie V)
Y gl (6 Lo @M Y-
B ettt e e 9l (6 Lo a0 Ml Yo Y-
D) et i gl s Ml Jlas iol8l 5o Fae Jelge T-)
e gl (5 la Loy 09z O-)
Y e e 9l (6 b 4 DL 51 (6,08 i 096 )
Y s e ol anelS 6l (g5 slrosls a4 5Ls V-
A S &0 0 peal Gl Suss A-)
) MRI 5 (5,10 5 9005 090 A=)
) aliin iy yoi Vo)
L [ PP aol )Ll el ) -)

Sk sl hey 2 sy90

7 dodde)-Y
N i gl (6 Lo ) 0wy JSU >l VY
L alic slog lany ow,p Y-V
Yy wliv e slos lem (59, oo ploxil Glo yig, oy p)-Y-Y



LQLJ“G) 9 L:aoob

Y e deddo V-V
& MRI 5 glas osls oL Y-Y
) Caltech ools oL YV-Y-Y
T T Sl s Y-V
P SPM l53ls 5 5l eolazwl b (yi3ls ey VY-V
L S 19 gl g ools slal rals F-Y
LA S g ol 0-Y
L S &kl gyl V-0-Y
S oasS (gaaiws #-Y
L Glaod 9 2SS0 V=Y
F Obaio o p pdle Y-£-Y
A PUPNEIUESI E Gl
L [ =L s, vy
N G S A A-Y

15 FURV-IA T ¢
BF e e e 00t sl oy ygless (gdmatns Y-F
S oA oS ).ajl..aa (G diwd y-¥



A [P UPRN KNN aliwg 4 gai aws Y-Y-F
O ol S50 3l eolainl b gais atws Y-Y-F
DY e &S ams F-F

AL
O A e & oS 4B\ -0

2 TP o031 i V=Y -0
2 TP S 19 gl eslV-Y-0
2 T PPN S ry LilV-Y-0
b Cawga

P SPM l58ls 5 5l ealazwl b yisls o s V-F
B et eeen et R eeekes bR AR AR AR £ £ 48444 8§ SRR AR AR AR AR &=lye



Jolos Caw b

BV Losls (gadiws I Jol> zls V-F Jga
Of i, SVM jleolainl b g pgo g, ,o besls samaiws 5l Jol> mli V-F Jgoo
OV v KNN 5l oolawl b g pgo g, ;0 Wosls gaaiws 5l Jol> zuls ¥-F Jso
A N DTree jl oolaxtwl b g pgs g, 0 baosls ganaiws I Jol> gl F-F Jgo
I i 5 53 ond izie b b soloiin b, oIS duslin D-F Jpoor
OO e, oas o 4 b e 630 MRI (S gaaiws | Jol> mls #-F g0



I s o

) ettt MRI g, a0 ladl oo Sl 5l slgsgas V=) IS
VA e Gl 00 0318 lis comnsl 5 ol 09,5 50 (sl sl 5 i JlaKal pom>  AV-Y S
V... i gl 45 M GBS C8 )0 (0 jae a8l x> Egeme 4Oy A Al Ol s V-V (IS
¥ et Al a5 s S YRY S
VA S S S peeal sl FCM (IS Joe Y-V S
YF LT ol )5 gincd Jloges Gioles g (S5g 2!l 9 (LBP_TOP) Slos 0-Y JSi
Y Caltech ools oL 51 Jle V-V S
LR P PP P PP PP PP PO el 5lam g B3 Sk Jip pgad wix TV S
L T SPM 5 85550 T1 o lasbiwl LJB 8-Y S
|1 SPM ,l58le 5 5l eolaiwl b (g 5ldle 5 31 (sladigas £-Y S
Y SPM 1531 6 5 3l oolaiwl b (g330 pmolad (gos ashad 5l sladiges V=T S
N SVM Lug ganaiws 5l Jie A=Y s
Y et ol S350 Sl Jle AT IS
FA Jol Lo, b gamaiws L5 Jlg, V-F IS
A S8 e ol g ddw oolo (6 puS B oole il aw bl jae gui s V- IS
5 £9d w9, b guis aws IS Iy, V-F S
2 SPM 58l 5 Jawgs ouls ,alls GUI -Jgl V-V IS
PV SPM jl58le s ;0 MRI slgols (osls 4 bogy o GUI Y-V S



L



priig) (5 bazs g (5)Aadia )Y
39 e cilides Lo 25 a5 Ceul 5355 )0 5o LS| Ky T SwilesgS 0 b g
oS Zewl (Gyle ) 55158 Pt aisd oo JSie s K00S0 b bLS,I o gl 4 e o1 3
Sgyiee S 055 ool Cogib 1 aS wgad SHld g, SMSEe 4 0,Lal gl ol s o
Slop g 6,8, (sl Sl ol o aal u’.f...a.w—‘ 0ad, 1o 4o W, 51,8 SIS
Y] ol 5] s s A pedsl S50 Ay Akl 89y 1 (8lod S Lo ls AS el S
Lo Sy oyl Ll 00l @Blg Az g 0390 b 5 LERg looje> Sl (g5l o
oSl 4 Mo L5065 S5l g0 e | oouzmny abauly 5 (69,8 e Sydlee (gzmen Sl Lo

g oo JSdo o (1o b BLI L 65180 9 69,8 slacsil «eloizl oo g Ll 5o

OLSosS aib se 1,500 b bL3, 6,18, 50 IS sl emndigl JBT o 5 Lol 51 (SO
JSio jlzo LBLLIL LLs ) o 095 Sbue sla, s, 5 claix! sla bla 1o Yoane comnsyl
B g ools 555 095 5l Jyane et slafosll nSe (500 @ Fly jo a5 Ojgo (pl @ [1] it

0 a5 Syl (5095w (oo HS 4 aitess cenlie et led 0,5 180

Ol S e ]y g a5 Azl WSzl (S e Caogas) Leal, S5 Sl Gl 4 0
s S Sileys Mo S azgi g ol LI 5 sole it (2lS e 4 sl (Sae il 457 ]
015 S5 el o 418 S ko) Lawgs 45 1, UK o ab 5 S ol 1, T b amo o S5 4,
S (ml WS (oo el 5 481, B2l 6L 1SS g pagal 4y az gl gl dy Ssl SosS
Sl axlpe gl b1y (b g eloizl lazo b Julss 9 bLS )| (5585 50 U1 SUly cazgs
ko 3 (im0l 392y Soiandsl Q35S sl (ISt plgre 4 5 Sledlbl plnail 9 (33l

g 092 o3 OVl S0 0 (Sadsl s .l Sk 095 28 jo Sledlbl 0,5 o l0l L

! Autism Spectrum Disorders (ASD)
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! Severe Mental IlIness

2 Neuroscientific Measures

® Event-Related Potentials (EPR)

4 Electroencephalogram (EEG)

® Auditory Oddball Task (AOD Task)
® Classification

" Diagnostic

® Magnetic Resonance Imaging (MRI)
® Neuro imaging Techniques
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! Structural Imaging

2 Computed Tomography (CT)

® Functional Imaging

4 Positron Emission Tomography (PET)

% Single Photon Emission Computed Tomography (SPECT)
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Abstract

Autism is a brain disorder in children from different parts of the brain in people
who are problems communicating with each other. The main causes of the disease are
not completely defined and there is no cure for that. However, early treatment of the
disease, its symptoms and improved social skills and verbal child is raised or increased
severity of symptoms can be avoided. By doing research in this area suggests a place that
does not cure autism, but it is timely rehabilitation actions of these patients by doing research
in this area suggests a place that does not cure autism, but it is timely rehabilitation
actions of these patients some of them can go to regular schools and even of higher
education. Diagnosis the symptoms of autism at birth only a very difficult and even
impossible. So, for better diagnosis of the brain data is used. A type of brain images,
magnetic resonance imaging (MRI). This data allows us to examine all the details of the
brain. Using these data, we can hope that clinical symptoms of autism better than only

the prescribed discerning.

In this thesis, a general framework for classifying images in both healthy
subjects and patients autistic using MRI data is presented. In this context, after pre-
processing images MRI, using algorithms PCA, in addition to data transfer to a new
space, they also reduce the number of dimensions. Output from applying PCA on the
data, are used as features. Then, to identify the characteristics of the higher resolution of
the statistical T-test method used. After selecting features high resolution, using the
clustering methods data in one of the two healthy or ill put. Other way to classify the
MRI images in addition to data processing, image segmentation operation is performed.
This action image of the brain is divided into two parts white and gray matter. In
continuation of the gray matter data used for extraction and feature selection and
classification. In this study of used multiple classifier to classify different data. The
classification accuracy using the first method (using the whole picture) 76% and in the

second method (using the gray matter) 94%.

Key Words: Autism, Preprocessing, Segmentation, Principal Component

Analysis, T-test, Magnetic Resonance Imaging.



Ly

3 F]
21 b
Shahrood University

Faculty of Computer Engineering & Information Technology

Autism Disease Diagnosis Using MR Data

Elham Pourshams Manzoory

Supervisor:

Dr. Ali A. Pouyan

Advisor:

Dr. Maryam Farjam Far

February 2015



